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*|] 2= (shower head) ^ °1» S^Rr ^ 7lW$rtr. a. ^•tgo^ 

^H^ofl cfl^>^ s^HH^I #eflol Moil ^-Ji^i s.^^ 4^r^ ^"fl ^1^ 

iWfe ^sKr ^ 31 = ^« ^ -g-*Kr ^ ^ 
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a>^| ^ o|-g- X^-*>^ ^h] {Shower head & film forming apparatus 

having the same} 

33^-1- ^^*>7l 7 fl^^ 5*1^: S-^-i-olcf. 

100: 3Hs), 200: ^*H, 

300: a>$| = 350: J^HH^ #eflo]E ) 

411, 413, 414: ^^f, 415, 417, 418: <?]*&^, 

450: xfl^f ^4 sj-o], 600: *]e| 

700: ^el^-. 
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<io> ^- 4i^> ^Hl ^rtb 33-^-3., , «fl^(shower head) 

^ oil- ^ ^ ^ y Hl ^ 

<n> tiV^^l i^>l- cfl *IM3s| #efl mj-^ ^sRr ^H-S. ^ 

s|-(ALD: Atomic Layer Deposition) £^^31 ALD ^ ^ ^HcH 

1- ^ (react ant s)^l (purging) ^ ^ (pumpingW iflofl uV^-^o. 

5. oi^^l^ s-^* 7>^li4. °H1 rtfej-, ALD» W ^ ^ ^ 

<12> til^^l, ALD ^^^^-S. #1 o] s] 51 f£f cfl^ 500 °C °-*l ZL 

£r -^^AS. ^Sl ^ Aj- 7 l^ wfsq- ^ vfl*L ^ ^Kg- #ol7Hl o^^- %o] 

<13> ^ 0 Ml*}7fl ^^^V^, *-)M^7> S^ollA-1 ^^£1^ ^>}<gofl ol«flA^ 

^E^ ^ofl £°]S|^ A>^) ^H. S^Sl -&£7> ^€ *r 5^4. 3]i=^ -°r£7> ^ 

M- sJ-El#(particle)* lHM?l£r &*fl« °>7l«- ^ ^4. SEth ^ *H^L7> e) 7 fl 
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$] #EflolH(pi ate ) %-o_S. 0)^0]^ ^-f, 0)2)1$- m. efl o] e A>o]ofl ^ ^(vacuum 
sealing)# SL^^Sr -2- ^(o-ring) ^l^- ^ Sflj=<2} £r£ # 

= * ^ #3 <^l^^l-7l^ «o v< ?l 0 l s.^€ *r ^elM-, °13tr 

§1] ifcf^V o]^o. ^ w-iqi- ^7>a] 7]^ ^tr, ALD 

^- ^5- til-g- 7>^1- HV^-^^-S. $11 3^ #ofl ^ ^ 

<15> ^l-el-Al, olSf A)$| ^l^fif "&1 E-) ^Va) Ol^ Tlsll- 21^1^1-^ £r 

s>M-5. «ll = oll vS^-¥-# ii*l^r^ w o v ^r°l, *f| 5, 968, 2763: (Lawrence Lei 

<a]^ . Heat Exchange Passage Connection', 1999^ 10^ 19<U t^O ^ ^ 
45, 595, 606 J: (Fujikawa -fHl ^Itr 'Shower Head and Film Forming Apparatus Using the 
Same', 1997\S 2^ 21^ tt) ^W^l-H. 9X^. 

<17> c-l-ircH , ^-7ltr ^-o] s|i^r*r7l ^l«fl^^ 

^tH Ml^-°11 ^S^^-S. ^J*}^ ^l^ cflH. ^-^1 (vacuum dead volume)* ^l^^r 
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^4 ^€ «r Si 4. 0 l^tb -g-*ll ^3. IH^I^ ^ 

^ ^£7} -#^}^, sfBl#^l 1^ 4i 3. (thermal shock) ^4 £ 

<19> o]<2}- ^ ZL^r «1 E-j 6f| ^ g-^iQ ^7>* y cM , -H-Sr *1 

CVDCChemical Mechanical Deposition) -fr-8-« t SU^, «>^"4 

o. -§-*<H ^^r^^-S oj-g-Sjxl^ #o>h ^ $Vi\ tfl<2] -fr^l*>7l 

^)sflA^ oj&l^ *1E] ^-^Volli ^l^o] ^5}<>|o) s}jE.£, oj&l*}- ^^o] ^ 

^Vb o]^> ^i^- di= ^el- jL%i*!-cf . 

<2i> w>4 SM, ALD ^-tilsq- ^o] Jl^: «]E]1- ^fl-g-SVb- ^«lb A o v 7ltb y > 

^ ellJE. S)^^ SI Til ^4. ^ Ml^- ^1^ 
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ALD ^*cH i-fi^fe ^7>A]7l7fl ^4. 

<23> ^- i£^o] o]^ J7.A> CfS. 7l#^ 4*11 fe, SflJE-l- Jl43 O.S. ^^1^ 

#<a ^ safe *n^« i^-*>fe ^ ^wi* ^1^^1-fe m su^-. 

#<a] ^ 01 afe ^ MZt^r #<a ^ #31 ^^l 4iJS.£)fe Al^V-i- #<2J 

5^fe 31:= « 3L^}fe ^ #h1* ^ll^^Vfe 31 sa^. 

<25> AJ-71S] 7l#^ 4*)1» ^*>7l W €■ ^ ^^r, ^ ^ 

o] av-g. 7 }it ^ ^ tflofl *M*| A oHl ^-g-^Vfe 31 = 1- ^l^t)-. A> 

^ Aj-7] 4^ fsflolEf ^ofl Aj-7] SflolsH Cfl^>^ ^"HH^ #Eflo] EO]] Aj-^^-ofl 

3.2-5. Cf^o^ ^ofl ^ vgufl o]^ti.S > ^ §>l4^ Aj-7] 

0]<y Jf O]^ S>M-^ Aj-71 ^Dfl A o V 7l 2)^^ # efl O] E iflo1]A-1 
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#Jl*HItt ^13 3 Si ^ ^ i^KlS* if-€rRr X3KM=K 

<26> <#7]$>\ 7l#^ ^*>7l ^ l^^l *W ^£r, *3 , #7l ^ 

taf^- <ye°ll S^^M 7ff5}^ iEflol^l, 

^ <#7] ^ ^7} i*IM*| A}o]ofl ^^>fl H^SH ^7l *]&\ -hEflo]xl 

^^^o] ^ ^ *f 3*1 -i- 71 ^ i^-s}^ M>nV ^ XV till- afl^-^t)-. 

olnfl, ^>7l ^7l ^ *}^HH ^7} ?>]&\ ^)}o]x}$] jpngofl ^2j-S)X| 

H^sH , #7] ^el^-fe 1^1 ol =-ol^]c}. 

<27> Hj-^ll- ^*>7l * ^ 4# ^T^-gr, ^ # 

7l ^ %V)Si\ ti>^- ole^l HSJ^M *H °1 Si # «H 7><I^1-^ §lEi ^Bfl 

oj^sq-, #7l ^ Bfl o} ^] AV^ojl A o V 7l «n<>l3E|ofl ti>-g- 7}if #7l 

«>-§- 71-if ^g-^Rr 7>i ^5.7> ^€ rq-^^l ^5llolES. ; a> 7 ) cf^ 
Si #^lo]ES ^o)l ^-71 ^o]3|ofl tfl^fe ^S>^^1 #ellolEofl ^-Jl^ofl 

^71 ^ffl ?>* ^"71 2^MH^ # ell °1 ^ •a^^ ^-Jl?>^l^- ^ 

^ ^"71 ^ ^^fi]- >*7l ^B] ^Eflol^ A>olofl ^^Tfl S^SM #7l *1 B\ di^o]*) 
^ ^ofl ^7l)^-fe ^-Ti* ^flol3S|7> £°JSl^ ^"71 ^ ^ til 21 ^^^1^ 
^^^^ JfSj* #:±^1 71 21^1^1- ^ 

<28> -g- ^-^ofl tcfe.Tg^ Ji-g-o) -ar|^ ^Bflol^ofl cH^s>^ A>^) ^s>^2l #efl 
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olH-i- jr 44.03. ^ 44 Q ^ &4 , ^*H4 ^ *3 ^A ^44 ^^1" *r 

$14. ^ 3|J= ^-4 ^ll- &4. °H1 4 5}, ALD4 ^-o] a)*] SE^r 

^^go] tiV^-^o.^ -S.^^fe ^3H4 #31 ^ il ^4^ $14. 

<29> oi*> ; f-a*>^ ^4 ^4°il# ^i^i ^44. ^4, 1> 

^4 ^AHls.^- ccjai 7].^ 4s. ^Efls. &-°-4, ^4 ^44 44°114 

##4^ ^Hll-s. oi^fl ^444^ *fl44444^- °M4. ^4 ^4 

^4°fl4 44* AA 4°H4 ^ ^-4 £b444 1^44 4 

4^144^r 3Ht}. 444, 5.1301144 ^ = o. ^ 

7j-^44 4*114 AA^A 3M4, £^ #°fl4 ^3L3- ^4^ ^^^1- 

3. 444^, E2^] £ 4^ ^*34 ^4°1H 4^!: 44 311=4 444 #4°lS 

oj] £^4^ ^4^4 ^4** 44 44^4. £ 5 ^ H 6^r ^- ^4 <q 
4 44 sii^i- if-TsHfr 44 $-3 ^-«H1 4 -§-4^ z^-M- 7fl44 °-S 44^4. 
<si> s i* ta^f^ , ^4 ^ 4 <*fl 4tl: 44 31 jel-i- 44 ^ #4 

^ ^H^Kioo) 4-°ll 44* ^*Rr ^-§-°l ^*34^r a J:-§-7ls. ^ ^4(200)# 
44. ^A ^4(200)4 4-¥- ^-44^, tf^-M 44 4 = ^(300)7} £°J4^-, 44 
«H = ^-(300)^1 4^4fe 4^HM1 ^1^5i(ioo)l- 444-*i ^Msldoo)-!- 7}<i4-4 31 
°lsKiooH 4°H^(bias)« «?l7>4^ 44(5444 &*) f-fr 4#4tt 44 ^4 
°1 4 ( 600)7} 5<y44. 4 sit!- 44 ^4°14(600)^ ALD 4^44 44= *H44 

(100)1- soot: ^5. £fe n ol#4 jl^o_s. 7><I44 ^4. 444, °14S!: 44 ^4 
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°1*K600)tt ^ W^CAIN) ^ -H^r 4^ ^fl-g-W. 

<32> A>fl *||E.Jf(300)fe *13 i3H*l(600) ^HMl S^^M ^H^UOOH 7Vi 
§ -g^}^- <*tb8: °13tb 7>ife ALD «o v ^°fl ^ #ff- °1 

^ tiV-g- 7>i ^ ^"4^ Slr-S- 7}^ ^ *l5 -^3^ ^ ^ 

5» Jg-*H ^ ^(200) Ml^-°fi 

<33> A>^) *H = Jf (300)^ ^ltb *IM *\ (100)^1 5-^*>7fl 

7] vfl^-« ^^Hr ^r-S- 7>i ^ ^5(311, 331, 351)1- ^<Hl 7>^ ^ $1 

tf. ^l&ltb ^# ^5l-(311, 331, 351)£- ALD -S-t^Rt *H1 ^Wl-Tll 

7fl5l #3: 33.3. ^ XI^, ^5^=r ^3^il5 sflj=*L 

(300) ^<>IH £ i°fl ^°1 7l-xl^^7fl s)°1, *n°l3*| 

(100) ^1 7>i# ^*^5 ^^*>7ll ^-^-*>7fl 

<34> o]«4 £o] 7>^1^^1 ^Bfl^l ^5(311, 331, 351)1- ^^*>7l JflSlH a>^) aflJE.Jf 

(300)^ cf^r^] #eflo] e(3io, 330 , 350)5. ^l^^ ^ &i=h ^1* S°l , 
#^olE(pi ate: 310)^1 SlSK inlet)* 3^3: ^*V*r *ll 1^5.(311)7} t§ 

^H-2l ^5 S*b S.*}& «}«*} ^ *Hl-I-5lH 5. (310)^1 f>}^-d\] 

^a*-S|fe *H2#3l°lM(330Hfe XI 1^3.(311)5. ^r-S- 7}if ^Tfl ^fl^Rr Xl2 

^3(331)7} ^€^}. B£*V, ^3#elH 5.(350)^ *H2#elH h (330)<>ll ^s}^ 2}*H1 
21 #eflo]E S ^^(200) ^^-ofl aV-g- 7}^1 -^S)-7fi ^-^}£-i=- ifl^l 

*ll3^ 5(351)1 7}^t}. 
<35> ojsij. ^-ol *ll EL (300)1 t}*rSJ #e11o] es.(3i 0) 330, 350) ^€ ^ 

36-11 



1020010002638 2001/3/2 

45. H^r^ 4^4^ 7}if $144(100) 4-°fl ^i4 ?1 7l 4^g- 

44. fi^, ^4tt 4^4 l-eflolEs. (310) 330> 350 )^ A \o)^ .£^(51444 e>-g-) 
^4 «-;4]ofl 4^4 4"4*i 4^.(311, 331, 351)* 4^ 

4-§- 7f^7> 4 o] 44 <$5.^ -fK£€4. 

<36> oj-Ai «].<4 ^-o] A)4 ^3=^(300)4 ^£7} Jl£;4 §lEi A E fl o) 4 (600)^1 

444 ^^1^, 44tt ^4 ^ ^fl^ ^£r°fl ^ $14. 44 

^4 4^, ^4(200) 4^4 4^ ¥t4 vacuum leakage)^ 3144 € *r &4. 4" 
444 4*1)4, 44 ^1^(300)^1 ^^(400)7> £^€4. 
<37> a>4 4 = 4 (300) ¥ ^4^-5. -H.-8: 44 ^3144(600)4 -^^l 44 *I]H.-?- 

(300)4 4^4, ^, 4444 *)13#44^(350)4 4#4°1 4W:£^ ^444. 44 
4, ji^- 4Ei ^444(600)4 ^-4 < t°ll 444 7}<14^ 4444 

43#44^(350)7> -°-44-°.^- *11444. 444, ^4 ^HHHtt 44 
(300)4 s.44^-s U-44471 4*114, ^4^-(400)« 4444 43«4°1 

e (35o)oi] 444 o.s. £44^ 41- 4444. 444, °14 ^44 ^44^, 

&4 4^4 4^" ^-4 *ll 5, 968, 2763:44^ *1144 44 4-8: ^4 4^4 4*11 5l4 
4— 44 4^-4(300)4 7V44& ^444 ^ 44 , 4* 44 Jl4# 

444- ^ &^-4 4^44. 

<38> a. ^4 a>4 «.(3oo)oi] £^4^ ^44(400)1- ^.4 4444 ^4^, 

^4-r-(400)^ ^nfl ojojJfC cool ant inlet part) £r ^-tn^coolant outlet part:450) 
4 i|3f v^z)- 4ol(i nne r cooling line:450) 3.^44 °1^444. 5. 1<^1 ^44 

44 4°1 ^4 4°d^- £r 4#^-(450)^ 444^1 43# 
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511^1^(350) iflJMl ^£ ^ ^(cooling passage) ufl-^ *$zf ej-o] (450)0)] <g 
^J^Jl ^nflo] <y§*V ^ ^ o]#^- o^Ai ^l3#BflolJE(350)^ 4^ ^^l^cf. 

<39> v^nfl oJoljjL £ ^ ^#-^(410)^ ^l3#E)lolM (350)^1 ^ 

3J°1 tif^- ^]^l-4. ^°fl °1#-^(410)^ 

<40> o}9\- z>£- 1^0] ^aH}o)]a-] ^a]^ ^z|^-(400)7> ^e}^^ *)]3#3HM 

(350H1 ii^l^ ^31 -1-1: £ 2 ifl^l £ 41- ^So"H ^^ajo s ^^^4. 



<41> 



<42> 



£ 21- #2:^, 4^, ^tfl, 47^ ^nfl ol<a-^-(411)7> 3)§>^a) *fl3#3Hl= 
(350)^1 ^*\°_S. £^^4. SE^b, cf^, ofl^tfl, 47fl^| ^nfl 9j#Jf 

(415)7} ^5r>^^ ^l3#eflo]E(350)^ ^ofl aj-jt t^^jo^ -£^4. SE*}-, 
^nfl <y^^-(411) * ^nfl o]#^(415) ^^8: ^SRf- vfl^ 5]-<y(450)°l 
51 ^l3#efl°m(350)£] ^^011 4^ o)!^, 47 ]]7> ^ ^-^^ o.^ |^gc}. 

0 1^ vfl^ ^ el-^l(450)^r ^^^1 ^13*511 oIe (450)1 5"^^>7fl Htt 

» *<H , 47flS] *]^(411)b ^13#511o1e (450)0] 5§^^o] ^ofl tflsfl 

A-] tJ]B}= 90°2] 2l^Z]-o] o]^ ]oll ^ ^ ^ nfl <?i#^-(415)*r *j*HH 

5] ^31-sflolE (450)0] 3§Tg^o] ^Aloj] cflsflA-] cfle^ 90 oo] 5]^z]-o] oj ^ ^ ^ ^ 



°i4. 
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<43> oH, v^nfl ^l#^-(415)S^r ^ ^*fl *l^-?-(411)3 o]^ofl ^ SU^M-, 

St!:, <?I#^-(415)^ ^*HH z]-^ s)^^ <^*H ^ &cf. ZL^JL, 

WW <?1#^-(415)^ WW ol^^-(411)» ^SRr ^ W^ ^^1(450)^8- 
31 *fl3-t3Mm (450)3 JMH*1 ^ ofl^tfl, tflef 90° 7>*1 

<44> *V^ ( ifl^ ^ ^^(450)-^ 7>>i2] ^ ^S.(351)S. oj-g-s)^ ^.^4^ 

<45> C|*M, vfl^- W)^ e)-«?l(450)^r WW ^^UllH ^fll^ W3^ Sl-^ 

(471 W 3*1H WW!" ^^^°|- WW* ^SH^IjI, WW ^l#^-(415)ofl ^^=1 *1]23 
^- WJ^I 2^(475)^5. WW* ol#Al^lcf. o]e^ ^1^1^- W3^ B}o](471)^ 4 

^3 WW $1^(411)** ^3 WW o]<y ^-(411)# S ^^ 7 \ 

^eil-^^- -frS^. ^12^^- W^ 5^(475)^: WW <?I#-^(415)1-* 

AAQ WW ^#^-(415)1-^^- t^i^OH WWS^i: 4)^-5>o^ tifl#s>^ J§-3_ 

<46> o]e^ *fli£]Jf WJ^- e} < ?l(471) ^2^^- W33- ej-°l(475) 1^ ^]3# 

3Hi= (350)3 3^r* #e^>51^- ^ °l*Htb ^l^^f ^(471) SE^ 

^12^-?- Wi 2 }" 5^(475) ^§-£- ^(200) ^fl-M 54°- 4, °1 2-i tb 

^H^IY- W)4 5^^(471) a^r ^2^1^- W^ S)-?1(475)* iiJi 

<47> £ 21- ^^t!" w>^- ^-ol, ^ ^-^o) ^A]^ofl^ ^1 A] is}±r AW ^ 

^"-¥-(400)^ cf^3 WW ^^-(411) ^ tq-^o| vgnfl o]#«-(450), #JL ^-^^ 
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o] cH-o) ^ ej-o] (450)1-^ *fl3-&3Hi= (350)fe o.^. 

^Zj-g ^ oJ4. ^ ( ^nfl7> ^-^-£1^ ^fl ^^^(411)1- Cf^r, #cH, 47fl o] 

# tfl%l^o.S. H^f-^-S.^, 3 SHI 3 *1]3#3HM(350) ^ 
£7 > ^HM-^ ^^--1: *r XI °] ^l3#eflolM(350)^ s)iSj-* *r 9l 

<48> a^V, ^-7}^ ^nfl ^^^-(411)1:01, ^t!: 5 , 595 , 6065. 

6\) *flX|sl ^e), s)^^ ;*)13#3M 3= (350)^1 3]^^o.s. , 

^nflo] ^ o]oil ti)-a. ^(200) vfl^-^ ^.^-i: ^cfltV ^l^" ^ 5U4. atb, 

*11^(300)1- o]^^ *Hl#3H^(310), *fl2*3HJ=(330) ^ *fl3#3H M(350)» # 
jg.^ ^nfl ^5.7} *H3#3HS-(350)^ ^S^fl ^^-(411) 

tr^ vgpfl o]^W-(4i5)s.ol ^^l^o.S.^ ( A>i£) *H^j*-(300Hl ^ ^li^^- «- 7 >^-o. 

A>$| ^ = ^-(300)^1 iL4 4 1 9X^. 

< 49 > £ 3 A fi. ^Ajc^l^A^ A] ^ ^Z^«-(400)7> 2} ^3l"5fl °1 S (350) 

oil >?d*lS)ir M-Ej-^tj-. £ 3* #2:^, 4^ #7l #(413) 

£ ^s}^ *]13-I-3HH(350)£| *b ^ 

^4. SEth 4^ ^ufl o]^«-s.(4i7)o. ol^tt ^ D ti ^^^(413)1-01 

tfl^}^ *fl3#3H^ (350)^ cf^- ^ofl ^3_o S ^1^4. 4^ , 

z}z}-^ v^nj] o]o] «-(413) ^ ^S^fl ^1 #^-(417)1- ^"5. ^3<?1 ^HM *-fl-*f 

^ 2}oil-(450)-& a^Hl^l ^l3*BllolH(350)# 7}S*]S7fi ^^1^ ^ ^cf. 3Eth 4 
iflJf ^z}- 5]-<yi-( 450)1-8: <#£. ^SMl *r 9X^\r. 

<50> o]o)i nfe)-, a}*}^ ^il3l-efl <: >lS.(350)^ lit} ^^Ml SX 
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<5i> 5"^^ ^nfl $I«gjf(413)fe- ^1^ ^A 2Kl(471)<Hl ^^H, -2-^ ^ 

°fl Sl*-¥-(417)fc all 2^ ^A £)-<?l(475)°ll #1^- *r 91^-. nJ-eH , ^l ^nfl 

aflliqjf ^zj- e)- o] (471) SEfe ^2^ el-o] (475)^-3.^- xflJf ^z}- 

^ (450)1-^ 7^1 ?1 ^ 

< 52 > £ 4^ £ ^^l -M^HHH *1H*}^ ^^(400)7> sj^H^ ;*H3#3HJ=(350) 

ofl ^]5L)^r £E ^« M-E^^Cf. £ 4# %^5>^ , ^nfl °1 <y ^ L -I:(414)2}- 

C l.^ol ^nfl (418) l-ol ^HH^I *fl3l-5lHS( 350)^1 ^^^1 AA$\ ^ 

nfl £l<£j^-(414)£}- ^l#^-(418)#^r (alternat ive)°-3. wfl*]^lt}. 

<53> ^Mls>7fl ^^*T-^, ^*fl o]<y «-i.(4 14 ) ^o) 0]}=. ^^^-(4143)^1 

^H*H ^"71 ^nfl <y#Jfl-(418) ^ <Hi=. ^U^H <y#^-(418a)7l- 

^^Itbcf. ZlElJl, ^l^fl o]oi«. ( 4 1 4 a )^ ^j=l v^z}- e>ois.(45 0) ^o} ^ 
lifl-SjS- ^zj- e>ol(450a)ofl ^*fl ^l^lrUM) ^ cf^ o]}=. §>u}-ol *|]2^*fl o} 

#Jf(418b)*Il *tU^ti ^l#^-(418a)^ ^ ^ ^-o]s.(450) cfs. 

312^ ^A el- < y(450b) c Hl ^ n fl °l<y-*f-# ^ ^a. ^uj-o] 

nfl ^^UMbH S!^^^-. °H, ^l^-¥-(414b)^ ^e^l^ ^l2^*fl olfOjL 

(418b) 7} $1*1 

<54> ti>s}- ^-ol cf^o} v^nii ^#^-(418)^- ^*fl <y^^-(414)7l- 

^S^, °lei*V M ^]#^-(418) ^ ^-^t 4 14) !-8- AA #51 ^ 

^AS. ii*l£l^ vfl^- ^94 e> < y(450)€-^r %3L ^^^l-Tfl -£*1€ *r OT. °l^r*> 
^ ^a. ugzl- eJ-°](450)-l ^"fl^l Hhlte ^S. i&tfl 
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<55> w]-^ °J-t°f(418) ^ M ^1^^(414), ^ ^ ^^#(450) 

# *l*l^-_9_5.*l , 2)SH^ *)l3-I-elH^(350)# Ji4 ^^Ml ^^1^ *r $M 

<56> olsq- £ol afl^j^ cf^o| ^fl c]^«-s.( 418 ) ^ v^nfl 9J<*^1-(414) 312^ 

^z}- e)-o](475) ^ afll^ ^o](471)<Hl 

< 57 > Hj-sq. ^-oi > igj-igcq ^UHH nf-i- 31^(300)^ ^I3#efl 

olS(350)S] ^^ofl #jr. 45.^3 ^13^ tHS^ ^ti ^^-#(411 SE^r 413, 
414) SEfe #3L S-^^^-S -M^l Si tHr3 ^ufl o1#^-i-(415 SE^r 417, 418)* 5L^- 
is} ±r ^^(300)» S.^\JL 9X°], ^ A 8-i ^l^H ^ ^^Ml 

<58> o]^ y^o) a>^ 31 = ^(300)-!- i^^-S ^^1^ *r £M , *>fl ^1^(300)^- 

°H1 tfll^Hfr JL^r2l iEflo]^(600) ^l^^i ^ 

l"^, -H^r^l ^efl ol^l(600)^}- a>^1 *ll = ^-(300) ^ Tlsll- 2cm 

3cm #^ ^ ^"^i, #31 ^ (200)^1 ^(S. l^l 201)^1 

#^ «r SH, ^ ^^(200)^1 ^fl^- ^ Xi^-. °H1 ALD 

7^0) tiV^-^o] tiV^- ^ ol^l ^HVS]^ tiVi^oj si ^1 JE^ ^^-i: ^ 

<59> Aj-7ltb ALD ^2}- ^ ^ ^ #^1?1^ Jl^ 
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t-flH. ^S. iBflo]xl(600)Sf ^(200)21 «r^(205) #2} o] ^ 7^ 5} 

< 60 > -§] E -1 ^tflol^(600)^ ^ SE^ *>^-i- fl*fl*l ^11 °1*1 (600)21 ^ 

ofl je^s)^ a>se (shaft: 650)21 *5.°J *>^m £<g^-(250)7> *}*l*Rr ^^Hl 2l*lH 

^ ^-5E)7> ^€ <r °l^tr 31* ^1= -M*r 3^1 ^ # 

7 >X| 71 ^ c-fl e ^--g-^> as. , ^r^^i ^ahIoiia^ oi&i^ ^ din. ^-3)1- S^SHr 

7l ^rflA-1 ^ Si ^-(700)# Si^tr*}. 

<6i> ^e)^-(700)^, ^ ^til(200)sl- §1^1 ^Eflol^l(700) A}olofl ^s|-£}7ll 

f>)i^ AEfl ol^l(600)^l ^<>\) ^ti^Kr ^-^(255)* ^lol5Sl(100)7> £°Jsl^ ^ 
(200)51 ^ ^#(207)4 33*1*1 ^^°J ^ #^*1?1tt W 

<62> £ 14 £ 5 D ^ E 6t ^-S*>^, ^51^(700)^ £ 5^1 S^l^l af^ 7^0} bJ 

(rim) ^BflS. o] =ol^ ^ &U>^, ^51^(700)^ ^(200)21 «f^(205)^l a~1 

^31 ol^l(600)^l ^^^1 W^Tll H°j^cl-. 

<63> o]s\- 2*21^(700)^ ^Eflo]^l (600)21- ^ ^(200)21 ti}^(205)°l °i 

^ #3 °l^£l£^- ^MlS. ^^€4. ^1* , ^WOOHl ^31 
ol*l(600)°+ ^ ^wl(200)2) til-^-(205)^°r tflif 2cm Ml*l 10cm ^ °1^€ 
o)^ t -s]E-l i^l olxl(600)^l 2\n*) ^ (200)^1 w>^-(205) ^-°1 7>2j5lfe 
*l*}7l ^gflA-lolcl-. 
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<64> 3^(700)7} f>)&\ ol^(600)5.^^| Mj-^s} <g^- sb^(200) w>^-(205)^-5. # 

^^Hr fSS ol-g-S]^ y o^l*>7l 33^(700)^7 tfll fE^r 

5. ^5L)^ f}^^}. *\)% y ^e)^-(700)^ ^e^ 1 (ceramic) #^5. ^ 

<65> ole^ i^] ol^l(600)^l ^ ^^1(200)^ w>^"(205) f-ol yfoj 

£1^ lLr± JL^SLS. ^)^}7] 3 3 W00) 7} ^ *1 3 ^ ^ (200)^1 

ti>^(205)-§- ^^Tr ^^(510)# c] -g*l^: ^A^f 

(510)^ ^°fl» ^(200) «>^-ol 7>oj£]^ 7^4- o^i^ w^-o. *Vt4. 



<66> ^el^f(700)^r ^ ^(200)^1 w>^-(205)< : Hl ^^JE.-^ ^€ 91°-^ , 33 

^-(700)^1 S^(705)^°r isfl ol^l(600)^l ^^-S)^ ^ 

^€4. °H, 33^(700)^1 ^ S^(705)^ ^ ^JL^r>7l ^sfl^i fl]^>7ll 

<67> tcfe}-^, £ 6<H1 ^-°1 iBflol^l(600)7> ^51^(700)^ ^ 

2j-^o.S.^l, ^3 ^^o] olifLol*!^ ^ t*l (200) xfl^- ^^(207)^ ^ cfljs. 
1- *11^rfe iEflo] ^(600) -§-^>(255)^ 33^4. °H 43", 

^ ^«K200) tfl^l xflJf ^-5X)* ^a]71^ ^ , ALD ^4 ^ 

^ ^ ^-*<H*I si^i <>fl i-a-sq^r #°J *r 5tl4. 

<68> iEfl olxl(600)^l S&fe- £r#* A>HS(650)£l f- 

3.5. ol-g-s)^ £Oj«.( 25 o)^ n «^(251)ol #^*(flexible)*l-XI ^Slfe 

3}ol «}fj-a)*>t].. ^11- -i-ol, l-^H-t ts.^(f lexible bellows)^ 2]tr ^(251)* 
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^tfls};E45- 4£I 5E.<gJf(250)-I- ^lW. °H1 4^, .£^^-(250)^ a)he 

(650)^ 2.^ ^ofl ^ zl ^o] 7 > 7>^€ 4 = S 

(650)^1 ifl-^lfe SjB) s£*M ^1 (600)o11 4^)1- ^■^■^ 4-$ ?IH1- (power cable) ^1 
Ml#€ ^ 

<69> «>^- ^B^C 700)1- £^^5.^1, ^ ^*l(200) i^^-S^-E^ 

-g- 7>i 9lt£r ^-(700)^1 ^le*>^ ^(200) #^(201) t>}^S)-7fl ^ 

7>^ mom ^n*] °i^°i^ ^ sa^. 

^ £-°>^ *^ ^1^* ^ *}6fl £}*fl 

<7i> -g. ^ofl rt}-5^ ( Ti^-tb 7}^b A>^) «fl£Jf, 

^^-Al^ ^ 5a t)-. Htr, *H^-^ ^*MH # efl °1 3 vflofl ^£ ^^>7> * 

^*Hr 7 A^r ^ £U, 3] = ^-7> ^S3^S 

<72> o}<% j£o] a)£| «)l^.«-7> 31^2] ?>)&\ ^}o]x)6\] 7><l5q^ n=- 

9l°l, a)<£] ^^9] Aj-^ofl n}-^ A >^ §11 = ^-1- ^-##^1 <£3 
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*}J2.S, ALD ^o] tiV^-^o] s^j a - ^3go] ^5]^ *3<4M ^ ^ja. 

^1} -t-^» ^^^4. ojofl n]-^, ALD ^4 ^-o] tiV^^o] s - 



36-21 



1020010002638 2001/3/2 

[^T 1 * 1] 

*3 ^ vflofl £.<8S|<H tiV-g- 7 >^# ^ *0°1*| #ofl ^fj} 

#7] 7>^# ^"g-SRr ^5.7} #-§-SH ^§#€ ^ 

#7] 4^ f5)]°]St f^l ^7] ^)]o]5i)ol] tflf^Hr 3)15}$)$) #5)]o]Eofl #Jr ? _V 

ofl 4^ M ^ « Slt^l", ^ *>4^ #71 « 

o]o^«-4 §1-40] # 7 j ^ D fl oj^a. ^ # 7 J J^^o] §eflo]E ^o])^ o^^OI 

%?L&^ ^^91 xfl-^ e}oll-i- i^Kr Ifsfe 53 -I: ^ 

a>^| 31= . 

[^^t 2] 

4^ #71 <y°J^-i: ^ t}^sl #71 ^nfl 

3] 

*flllHl &°H, #7l v^nfl ojog «. ^ ^. 7l ^ o]a^- 

Zj-Zj- 47fl ol # ^#S]JZ #71 Ll]«- v^z]- El-o]-t^ #jL#<*fl ^ 

<HS. 4711 o]# o. £^05. §>^r 31= . 
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afllW 5&°H, 4^ #7} ^*fl ol^w-s.^. 

5] 

^•71 °i o ^# ^ s>q-<a ^n^ffl <y°d^-<i <?les}^ ^*H1 >g-7i ^ 

olofl o]S|H ^-7] i^ufl o]^^-^ ^o) c^a. c^x- a|)2*4M <y#^-ofl cg^Jl 

^-71 AM^n #7) ^-T" ^ eKlS 4^ *H2ifl^ ^ 

Z| S)-o]oll o]SjH #7] ^n]] °]i=. ^I2^nfl «?l^^-o11 

7A^r *>fe A>4) 312= . 

[3^* 6] 

^"71 ^nfl ojog w.^ -o) ^j-uj-o] ^l^nfl olog^j ^- 7 ] ^Z|- 5]-o]s. 
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^ll^^fl <?1#^ 

oJM ^ 90° z^HS. ^€ 33* *>fe A)^ *lli=. 

7] 

#7] ^l^nfl <?]#^2l •ye^lfe ^"71 ^*fl tiW* ^ ^12 

#7l *fl2^*fl ^"71 vfl^- ^ ^ ^>M-<?1 *H2^ ^ 

<H*H tflSfH rtfe* 90° fl*H #7l afll*4M Sl^^M £fl*IH 

cfl^ 180° fl*H ^-^^-S. ^ A>^ 3)1 =. 

[^t 1 * 8] 

*H #)^*Kr all 2^ ^ ^oi# c-1 i^Vfe f^iS A>^1 



36-24 



1020010002638 2001/3/2 

' ^ 

^°fl ^Sfrfe ^7l 4fl 5S| 7 > £^3^ ^-7) ^ 3^*1 

[^^^ 10] 

tfllf 500 °C 7$ 5.91 7 Ai ^SLS. 7>}±r ^ ^-tt] . 

[^T 1 * ID 

^19^<H1 $1°)^, ^71 

S^l^S S>fe a>^- ^ 
12] 
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[3^* 13] 

<#7] *|E| ^Eflo]^!^ ^-7] ^ ^tH^ tfl^ 2cm tfl^l 10cm ^5. °1 3 3 33^8: 
s-^i g.3, ^ ^ M ^ . 
14] 

ifl«£ ^l^-^^l ^-3-2.3. ^ . 

15] 

»]i4^i 5U°h, ifl^ #^ 

^J|. ^lo S ^ wT-nV tg^ ^-W]. 

16] 

[^T 1 * 17] 
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#7l ^^1^ 

$# #«1. 

18] 

§m ^ $# #«1. 

[^t 1 ^ 19] 

^19%H1 Sl^l, #7) ^Sl^-7]- ^ ^ ^-^-ofl ^^M: ^ 

t^T 1 ^ 20] 

#71 ^ ^WlSl «>rt- ol^ofl E^^M ^oj^^ ^1^1^ Jl^-O^S. 7><I<5Kr 

#7l *lEi ^Eflol^ ^oj] £^£]ol ^-71 %}o]v\6\} «]■-§- 7 >^1- ^S}-^ ^ *} 
-g- 7>^ ^#^Rr 7>^i ^S.7> ^-f-«H t=Hr3 l-SflolSl-, ^ 

#71 t2)l°lSt f^l #71 SiMsH tH%t§>^ ^S>^^ ^EflolJEo]] ^J:^ 
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#7l *3 #7l *13 ^3]o]x] AVojofl ^a}-£]7fl 51^ #7] *] iEfloj 

5t| ^^^o] ^ ^ ^-5X|# ^Al7l^ 5L^Hr ^J* ^-2.5. *Rr ^J-^ 

^# #«1. 
13 21] 

^20%H1 9X°]*\, 44^ #71 ^nfl 3? ^-71 ^nfl °l*J?-#£ 

4 ^# #«1 . 

22] 

^120^1 9X°)*\, #71 ^nfl ^ #71 ^nfl o]#^ 

47fl ol^V ^ 
23] 

^120%H1 #0^, t^O] Aj- 7 ] i^fl ojol *L # ^ 

#7l Sjs]-^^ #Sflo] E o) o]^ ^Tgofl 44 ^^5]^. 

#7l tfl^sl-^ #7l S|*>^^ f^olEO] cfS. ^ ^^ofl ^2jO S tgAj 
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24] 

^120^-^1 ^M^i, 

^■71 ^nfl ololtL^. ^o) o]± §>t4o] ^U^nfl ol^afl o}e*Kr ^ *H ^7] ^ 

<£o\) ^SflAi # 7 ] ^ ^ufo] ^2^Dfl o]#^-oll ^S-l^l 

^"71 ^l^nfl o]#^-^ ^-71 iflJf ^ ^2] ^o] ^ 2 vfl^- ^ 

Z}- ^o]d\) ^-7] ^nfl o]og ^o) ^s. <^ t^o] ^]2^nfl o]^-?-^ 

MVnV ^ ^tfj . 

25] 

*fl20%Ml $a°H, 

^71 ^ufl 9\<U^ c^- ^140] ^l^ufl o] ^-o)] # 7 ] vfl-^ e}o]# 

^9] s>q-<?l afllifl^ ^Z}- 5}«10 S <£;g^ #7] ^ufl ol #^1- o}± ^uf-O] 

^*HH cfl^ 90 o z^-ss <H*H ^.g. ^io S ^ HV^- ^ 

[^^J- 26] 
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#7] *)]l^nfl <y#^-^ <ye<H]fe A o V 7l ^nfl <y#^-S. -o) tj.s. 5>u}-Ol 

#7l ^]2^nfl o]<y «-ofl # 7 ] ifljf ^Z]- ^o]s. o]± ^uj-o] ^2vfl^- ^ 

A #7l ^nfl o]#Jfl- ^o) cfS. <^i- s-j-q-ol ^)]2^0fl o]#W-^ 

^"71 S^H}^ f5]|0lE0] 3gTg ^A]o]l cflsfl^ 5g^^ #71 *)l2*«§nfl Sl<3-*M1 

3l*Hl tfl*lH ^ 90° ^-£5. #7l ^l^nfl o}<^ofl cflsflAi 

tflsf 180° ^"-£5. 3^ ^^1^1 ^-^^S <s}^ tg^ #a]. 

27] 

#7] 2|^5l -^eflolEO} ^ £|*HH #7l t\^9] ^nfl <y#^-#^- #Jr ^ 

*H ^12^1^- ^21" Bf^l-g: cl jE^Hr 7^ ^^.s. a>}±t ^ ^ #«l. 

[^t 1 ^- 28] 

^l20^ofl &<>H, #71 

i« 500r ^S.<£ ^'JLS. e>^r ^ ^ #«1. 

[^T 1 * 29] 

^120^1 SU^H, #7l ^sl^-fe 

#71 ^ W>*=HH #71 ^Eflol^o^ JpiTgofl ^2V£l7fl JE^Sjfe- ^ # 

^-^0.5. <5H!r MVnV ^-H) . 
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[^U- 30] 

*fl20*J-°fl sa°H, #7l 33^1 3*fH 

31] 

^130^1 &<H*1, #7l 33-^1 

A>7l *lEi ^Eflol^s]- #7l ^ ^tH^r cfl^ 2cm lOcra ^£ 

*m ^ ^ 3N. 

32] 

*fl20%Ml 5^1, ^71 

ifll ol s^^i ^ s-^o.^ *}^r ^ ^ ^Wl. 

33] 

#^o] 7^ ^ «Vb]- #t>l . 

[^*J- 34] 

^]20^-<Hl 9X°]*\, ^71 

5. ^ ^ ^1. 
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[^T 1 * 35] 

^"71 ^ H^o)) 

[^n 1 ^ 36] 

^SLS. *}±r ^ ^ 

[^^-D- 37] 
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IS. 1] 
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[£ 2] 
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[S. 4] 



450 



414 



414 



— 450b 




418 



5] 




700 
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6] 




5 
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